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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to hot-melt adhesives (HMA) used in the construction of disposable articles.
More particularly, the present invention relates to a hot-melt adhesive formulation containing a high molecular weight
linear styrene-isoprene-styrene (SIS) block copolymer or a high molecular weight linear styrene-butadiene-styrene
(SBS) copolymer with each of the copolymers having a minimum polystyrene block molecular weight of 18,000. Further,
the linear SIS and SBS copolymers are preferably prepared in a sequential polymerization process which produces
little or no residual diblock. The SIS or SBS block copolymers are combined with a solid tackifying resin and optionally
a liquid tackifier resin or plasticizer oil to produce a hot-melt adhesive. Further, the invention relates to the construction
of disposable articles wherein the novel hot-melt adhesive formulation is employed to bond a polyethylene or polypro-
pylene substrate to a tissue, or non-woven fabric, or to attach an elastic band to a tissue or non-woven fabric.

2. General Background of the Invention

[0002] The preparation of hot-melt adhesive compositions from SIS block copolymers and SBS block copolymers is
quite well known in the art. Because of the various characteristics that accompany the success of hot-melt adhesives,
some hot-melt adhesives may be useful in one particular application, where as another may be useful in a second
application. Additionally, some applications of hot-melt adhesives of block copolymers may require bonding between
substrate formed of different materials, such as plastics or the like. In the line of disposable articles, for example,
disposable diapers, sanitary napkins, bed pads, etc., such articles of manufacture usually require the use of a hot-melt
adhesive which may adhere at a relatively low temperature in order to avoid damage to one of the other substrates in
the disposable article.
[0003] For example, in disposable articles such as diapers or the like, the hot-melt adhesive must be capable of
bonding a non-woven moisture absorbent fabric through a continuous or discontinuous film to a substrate in order to
bond the non-woven fabric thereto. Furthermore, in disposable diapers, a non-woven fabric is generally bonded to an
inner ply of a soft material for core stabilization. The hot-melt adhesive would be utilized between the outer ply of
moisture impervious material and to the soft surface material so as to minimize moisture.
[0004] In the construction of such disposable articles, which may be constructed by applying the hot-melt adhesive
through extrusion, spray or multi-line type techniques, one of several formulating approaches have typically been prac-
ticed in the art. A first method would be to provide a relatively low molecular weight linear styrene-isoprene-styrene or
styrene-butadiene-styrene copolymer in combination with a tackifier resin and oil in formulations which would usually
contain 15 to 35 wt percent of the block copolymer. One example of this combination is disclosed in U.S. Patent No.
5,149,741, where a multipurpose adhesive composition for a hot-melt adhesive contains about twenty five parts by
weight of an SIS block copolymer containing 25% styrene, by weight, of the entire block copolymer, about 60 parts of
a pentaerythritol ester; about 15 parts by weight of a naphthenic/paraffinic mineral oil; and 0.1 to 2.0 parts by weight
of a blend of phosphite antioxidant, a hindered phenolic antioxidant and a thioester synergist, respectively. In this
combination, the SIS copolymers have as a percentage of the total weight of the copolymers a styrene content in the
range of 25-50%, with the SIS copolymer being of relatively low molecular weight. In addition, the adhesive composi-
tions described contain 15-40 wt % of the SIS.
[0005] The second approach would be the use of a relatively high molecular weight radial or multi-arm styrene-
butadiene or styrene-isoprene block copolymer having the formula: (A-B)n - Y wherein Y is a multivalent coupling
agent, A comprises a polyvinyl substituted aromatic block (e.g. styrene), B comprises a polymeric rubbery midblock
(e.g. isoprene or butadiene) and n is an integer of at least 3, used in combination with tackifier resins and oil, in a hot-
melt adhesive formulation which would contain only 5 to 14 weight percent of the block copolymer. The advantage of
this approach, which is disclosed in U.S. Patent No. 5,057,571, for example, is that it results in a lower hot-melt adhesive
formulation cost due to the lower level of block copolymer employed, which is the most expensive ingredient in a hot-
melt adhesive compound. As disclosed in the '571 patent, it was found that a low level of radial block copolymer having
a molecular weight of greater than about 140,000 and preferably greater than 160,000, could be utilized to obtain the
qualities required in a hot-melt adhesive, by having 5 - 14% of the radial block copolymer of the molecular weight
described above. U.S. Patent No. 5,037,411, entitled "Disposable Article Multi-Line Construction Adhesive", assigned
to H. B. Fuller Company, also discloses a disposable article utilizing a hot-melt pressure sensitive adhesive composition
which would include 5-15% by weight of a radial copolymer, together with a compatible tackifying resin, plasticizing
oil, petroleum derived wax and a stabilizer. In one example cited in the '411 patent, Table 4 compared adhesive prepared
with a high molecular weight radial block copolymer as taught in the invention, and adhesives prepared from a linear
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multiblock A-B-A-B-A-B copolymer. The data, as indicated in the patent, clearly show that the adhesives made with
the radial copolymer at levels of 15% and less are different and superior to conventional adhesives with greater than
15 wt % polymer in the adhesive formulation.
[0006] However, there remains a need for an improved hot-melt adhesive composition which would be useful in the
assembly of disposable articles such as diapers, bed pads and feminine care pads, which would utilize a combination
of a very high molecular weight linear SIS or SBS block copolymer yet at a rather low level of combination, that is, less
than 15 weight percent of the block polymer in the hot-melt adhesive formulation, allowing a low rubber formulation
compared to conventional hot-melt adhesives based on low molecular weight linear SIS and SBS block copolymers.
[0007] It is therefore a primary object of the present invention to fulfill these needs and others.
[0008] A particular object of this invention is to provide a novel high molecular weight linear A-B-A where A is a
polystyrene block and B is a rubbery conjugated diene block (e.g. isoprene or butadiene) block co-polymer, in an
improved hot-melt adhesive combination which is useful in the assembly of disposable articles, particularly those ar-
ticles of multi-line construction.
[0009] It is a further object of the present invention to provide a hot-melt adhesive composition which utilizes a very
low level of high molecular weight linear block copolymer which has superior heat resistance, superior static time to
failure with low viscosity, good peel adhesion, good tack and high ability for bonding to a polyethylene or polypropylene
substrate at the temperature below that which would be injurious to the substrate.
[0010] A further and yet more specific object is to provide disposable articles, particularly articles of multi-line con-
struction such as diapers, bed pads and feminine care pads, wherein a polyethylene or polypropylene substrate is
bonded to a tissue, or non-woven polyethylene or polypropylene substrate, or both, via the use of said improved hot-
melt adhesive compositions.
[0011] It is a further, yet more specific object of the present invention to provide an improved hot-melt adhesive
composition, which would allow a low-cost product, due to the use of a substantially low amount of the high molecular
weight linear block copolymer in the HMA formulation.
[0012] In a preferred embodiment of the present invention the high molecular weight linear SIS and SBS copolymers
are produced via a sequential polymerization process (A-B-A sequentially polymerized), such that the final copolymer
product contains little to no residual diblock.

THE INVENTION:

BLOCK COPOLYMER POLYMERIZATION PROCESS

[0013] As is well known, polymers containing both aromatic and ethylenic unsaturation can be prepared by copoly-
merizing one or more polyolefins, particularly a diolefin, in this case isoprene or butadiene, with one or more alkenyl
aromatic hydrocarbon monomers, in this case styrene. The copolymer may, or course, be random, tapered, block or
a combination of these, in this case block. The blocks in the copolymers of this invention are linear.
[0014] Polymers containing ethylenic unsaturation or both aromatic and ethylenic unsaturation may be prepared
using free-radical, cationic and anionic initiators or polymerization catalysts. Such polymers may be prepared using
bulk, solution or emulsion techniques. In any case, the polymer containing at least ethylenic unsaturation will, generally,
be recovered as a solid such as a crumb, a powder, a pellet or the like. Polymers containing ethylenic unsaturation
and polymers containing both aromatic and ethylenic unsaturation are, of course, available commercially from several
suppliers.
[0015] Polymers of conjugated diolefins and copolymers of one or more conjugated diolefins and one or more alkenyl
aromatic hydrocarbon monomers such as predominantly liners S-I-S or S-B-S block copolymers are frequently prepared
in solution using anionic polymerization techniques. In general, when solution anionic techniques are used, these S-I-S
or S-B-S block copolymers are prepared by contacting the monomers to be polymerized simultaneously or sequentially
with an organoalkali metal compound in a suitable solvent at a temperature within the range from about -150°C. to
about 300°C., preferably at a temperature within the range from about 0°C. to about 100°C. Particularly effective anionic
polymerization initiators are organolithium compounds having the general formula:

Wherein:

R is an aliphatic, cycloalipahtic, aromatic or alkyl-substituted aromatic hydrocarbon radical having from 1 to about
20 carbon atoms; and n is an integer of 1 to 4.

RLin
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[0016] In general, any of the solvents known in the prior art to be useful in the preparation of such polymers may be
used. Suitable solvents, then, include straight- and branched-chain hydrocarbons such as pentane, hexane, heptane,
octane and the like, as well as alkyl-substituted derivatives thereof, cycloaliphatic hydrocarbons such as cyclopentane,
cyclohexane, cycloheptane and the like, as well as, alkyl-substituted derivatives thereof; aromatic and alkyl-substituted
aromatic hydrocarbons such as benzene, naphthalene, toluene, zylene and the like; hydrogenated aromatic hydrocar-
bons such as tetralin, decalin and the like; linear and cyclic ethers such as methyl ether, methyl ethyl ether, tetrahy-
drofuran and the like.
[0017] The concentration of the initiator can be regulated to control the molecular weight of the overall composition
and of the polystyrene blocks. Generally, the initiator concentration is in the range of about 0.25 to about 50 millimoles
per 100 grams of monomer. The ratio of the initiator to the monomer determines the block size, i.e. the higher the ratio
of initiator to monomer the smaller the molecular weight of the block.
[0018] Methods of controlling the molecular weights of the blocks and the overall polymer are quite well known. For
instance, such are disclosed in U.S. Pat. Nos. 3,149,182, which states that amount of monomer can be kept constant
and different molecular weights can be achieved by changing the amount of organolithium iniator, or the amount of
initiator catalyst can be kept constant and different molecular weights can be achieved by varying the amount of the
monomer, and in U.S. Pat. No. 3,231,635, the disclosures of which are herein incorporated by reference, and many
others.
[0019] The first step of the process involves contacting the monoalkenyl arene and the organomonolithium compound
(initiator) in the presence of an inert diluent therein forming a living polymer compound having the simplified structure
A-Li. The monoalkenyl arene is preferably styrene.
[0020] Next, the living polymer in solution is contacted with a conjugated diene. Preferred dienes include butadiene
and isoprene. The resulting living polymer has a simplified structure A-B-Li.
[0021] At this point, one of two processes can be employed to produce a linear A-B-A triblock copolymer, i.e. (1)
coupling process or (2) sequential process. In the coupling process, the living A-B-Li polymer is coupled with a multi-
functional coupling agent.
[0022] There are a wide variety of coupling agents that can be employed. Any polyfunctional coupling agent which
contains at least two reactive sites can be employed. Examples of the types of compounds which can be used include
the polyepoxides, polyisocyanates, polyimines, polyaldehydes, polyketones, polyanhydrides, polyesters, polyhalides,
and the like. These compounds can contain two or more types of functional groups such as the combination of epoxy
and aldehyde groups, isocyanate and halide groups, and the like. Various other substituents which are inert in the
treating reaction can be present such as hydrocarbon radicals as exemplified by the alkyl, cycloalkyl, aryl, aralkyl and
alkaryl groups and the alkoxy, aryloxy, alkylthio, arylthio, and tertiary amino groups. Many suitable types of these
polyfunctional compounds have been described in U.S. Pat. Nos. 3,595,941; 3,468,972; 3,135,716; 3,078,254; and
3,594,452. When the coupling agent has two reactive sites such as dibromoethane, the polymer will have a linear ABA
structure. When the coupling agent has three or more reactive sites, such as silicon tetrachloride, the polymer will have
a radial or branched structure, such as (AB)nBA.
[0023] In the prior art, such as that exemplified by U.S. Pat. Nos. 3,595,941 and 3,468,972, the effort was always
made to select the particular coupling agent or reaction conditions that resulted in the highest coupling efficiency.
Coupling efficiency is defined as the number of molecules of coupled polymer divided by the number of molecules of
coupled polymer plus the number of molecules of uncoupled polymer. Thus, when producing an SIS linear polymer,
the coupling efficiency is shown by the following relationship (in which SI refers to styrene-isoprene diblock):

Coupling efficiency can be determined theoretically from the stoichiometric quantity of coupling agent required for
complete coupling, or coupling efficiency can be determined by an analytical method such as gel permeation chromo-
tography. Typical prior art coupling efficiency is from about 80% to almost 100%.
[0024] The typical coupling conditions include a temperature of between about 65°C and about 80°C, and sufficient
pressure to maintain the reactants in a liquid phase.
[0025] Following the coupling reaction or when the desired coupling efficiency has been obtained, the product is
neutralized such as by the addition of terminators, e.g. water, alcohol or other reagents, for the purpose of removing
the lithium radical forming the nucleus for the condensed polymer product. The product is then recovered such as by
coagulation utilizing hot water or steam or both, or by employing vacuum devolitilization/extrusion.
[0026] Alternatively, the living A-B-Li polymer can be reacted with a second addition of styrene monomer, in the
sequential polymerization process, to produce a linear A-B-A triblock copolymer. This process offers the advantage of
leaving no measurable residual diblock.
[0027] Following the sequential polymerization, the product is terminated such as by the addition of a protic termi-

# of molecules of SIS
#of molecules of SIS plus SI
---------------------------------------------------------------------------
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nating agent, e.g. water, alcohol or other reagents or with hydrogen, for the purpose of removing the lithium radical
forming the nucleus for the condensed polymer product. The product is then recovered such as by coagulation utilizing
hot water or steam or both or by employing vacuum devolitilization/extrusion. The polymers are not hydrogenated.
[0028] In a preferred embodiment of the present invention, the linear A-B-A block copolymers used herein contain
more than 95% triblock. In the case where the A-B-A block copolymer is prepared using the coupling process described
above, a preferred embodiment of the present invention employs an A-B-A block copolymer in which the coupling
efficiency is greater than 95%. In the most preferred embodiment of the present invention, the linear A-B-A block
copolymers used herein are sequentially polymerized, according to the sequential process described above, and con-
tain greater than 98% triblock copolymer.
[0029] The hot-melt adhesive composition of the present invention is, in particular, comprised of 5 to 15 weight
percent of a high molecular weight linear SIS or SBS block copolymer or mixtures thereof, said linear SIS block copol-
ymer containing 25 to 35 weight percent styrene, and having a peak molecular weight of 120,000 to 200,000, which
would be corrected for composition. The linear SBS block copolymer would contain 25 to 35 weight percent polystyrene,
with a peak molecular weight of 100,000 to 180,000, also corrected for composition. Furthermore said linear SIS and
SBS block copolymers have a minimum polystyrene block peak molecular weight of approximately 18,000. Further
still, the linear SIS and SBS block copolymers would preferably be prepared in the sequential polymerization process
described earlier and would contain very little (less than 5%) or no residual diblock. Further, the linear SIS and SBS
containing compositions would include 45 to 85 weight percent of a compatible solid tackifying resin, and 0-35 weight
percent of a plasticizing oil or liquid tackifying resin.
[0030] Further still, the hot-melt adhesive would have 5 to 15 percent, and more preferably 8 to 13 percent based
on the weight of the hot melt adhesive composition, of a linear A-B-A block copolymer wherein the B component is
polyisoprene; the A component is polystyrene, the average peak molecular weight, corrected for the composition of
the polymer, of a polystyrene block is 18,000 to 26,000 more preferably 18,000 to 24,000 and most preferably 18,000
to 22,000. The overall average peak molecular weight of the linear block co-polymer, corrected for the composition of
the polymer would be 120,000 to 200,000 more preferably 125,000 to 180,000 and most preferably 125,000 to 150,000
and wherein the A component is present in an amount of at least 25 to 35, more preferably 28 to 32 parts per 100 parts
by weight of the block copolymer; further having from 45 percent to 85 percent of a compatible solid tackifying resin,
based on the weight of the hot melt composite; and from 0 percent to 35 percent of a plasticizing oil or liquid tackifying
resin, based upon the weight of the hot melt adhesive.
[0031] Alternatively, the hot melt-adhesive would have 5 to 15 percent, most preferably 8 to 13 percent based on
the weight of the hot melt adhesive composition, of a linear A-B-A block copolymer where the B component is polyb-
utadiene, the average peak molecular weight, corrected for the composition of the polymer, of the polystyrene block
is 18,000 to 26,000, more preferably 18,000 to 24,000 and most preferably 18,000 to 22,000, where the overall average
peak molecular weight, corrected for the composition of the polymer, of the linear block copolymer is 100,000 to
180,000, more preferably 110,000 to 160,000, and most preferably 110,000 to 140,000, and wherein the A component
is present in an amount of at least 25 to 35 parts, more preferably 28 to 32 parts per 100 parts by weight of the block
copolymer, further from 45 percent to 85 percent of a compatible solid tackifying resin, based on the weight of the hot-
melt adhesive composition; and from 0 percent to 35 percent of a plasticizing oil or liquid tackifying resin; based upon
the weights of the hot-melt adhesive.
[0032] The articles utilizing this novel hot-melt adhesive would be constructed by employing extrusion, spray, or
multi-line type techniques for joining the layer to a substrate, or to join an elastic band to a substrate, the process as
employed which is known in the art at this time.
[0033] The molecular weight reported herein is the molecular weight corrected for the composition of the polymer.
Molecular weights quoted are not polystyrene equivalent molecular weight, but actual molecular weights which have
been corrected for the composition of the polymer. The molecular weight was determined by gel permeation chromo-
tography (GPC) using the methods described previously in the literature: J. R. Runyon, et. al., and J. Polym. Sci. 13,
2359 (1969). L. H. Tung, J. Appl. Polym. Sci. 24, 953-963 (1979).
[0034] These hot-melt adhesive compositions, constituted of an A-B-A block copolymer of relatively high overall
molecular weight to which the primary tackifying resin, the secondary tackifying resin or plasticizing oil, and stabilizer
have been added, have been found to possess properties which are admirably suitable for the construction of dispos-
able articles, particularly disposable articles of multi-line construction wherein the adhesive is applied as fine parallel
longitudinal strips, or as a multi-dot pattern of adhesive droplets, to bond together a moisture impervious outer poly-
ethylene or polypropylene sheet and an inner moisture absorbent sheet, or tissue, as used in diaper constructions.
These hot melt adhesive compositions can be melted, and maintained under a blanketing nitrogen atmosphere, at
relatively low to high temperatures without thermal degradation. The compositions can be applied in fluid form to pol-
yethylene and polypropylene substrates as continuous or discontinuous films, suitable as fine lines or as patterns of
multi-dots, without any risk of damage to the polyethylene or polypropylene substrate. These hot-melt adhesive com-
positions have also been found to serve a construction function in binding together an outer sheet, or wrapper over-
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lapped with an absorbent pad as required in the construction of sanitary napkins. The hot-melt adhesive composition
applied as a fluid permeates the overlapped area to bind and seal the absorbent pad inside the outer sheet which
serves as a wrapper.

TACKIFYING RESIN

[0035] The primary tackifying resins useful in the practice of this invention include hydrocarbon resins, synthetic
polyterpenes, resin esters and natural terpenes which are semi-solid or solid at ambient temperas, and soften or be-
come liquid at temperatures ranging generally from 40°C, to 135°C., preferably from 70°C to 120°C. Exemplary of the
primary tackifying resins are compatible resins such as (1) natural and modified rosins such, for example, as gum rosin,
wood rosin, tall oil rosin, distilled rosin, hydrogenated rosin, dimerized rosin, and polymerized rosin; (2) glycerol and
pentaerythritol esters of natural and modified rosins such, for example, as the glycerol ester of pale, wood rosin, the
glycerol ester of hydrogenated rosin, the glycerol ester of polymerized rosin, the pentaerythritol ester of hydrogenated
rosin, and the phenolic-modified pentaerythritol ester of rosin; (3) copolymèrs and terpolymers of natured terpenes, e.
g., styrene/terpene and alpha methyl styrene/terpene; (4) polyterpene resins having a softening point, as determined
by ASTM method E28-58T, of from 80° to 150°C.; the latter polyterpene resins generally resulting from the polymeri-
zation of terpene hydrocarbons, such as the bicylic monoterpene known as pinene, in the presence of Friedel-Crafts
catalysts at moderately low temperatures; also included are the hydrogenated polyterpene resins; (5) phenolic modified
terpene resins and hydrogenated derivatives thereof such, for example, as the resin product resulting from the con-
densation, in an acidic medium, of a bicyclic terpene and a phenol; (6) aliphatic petroleum hydrocarbon resins having
a Ball and Ring softening point of from 40° to 135°C.; the latter resins resulting from the polymerization of monomers
consisting primarily of olefins and diolefins; also included are the hydrogenated aliphatic petroleum hydrocarbon resins;
(7) aromatic petroleum hydrocarbon resins, and mixed aromatic and aliphatic paraffin hydrocarbon resins, and the
hydrogenated derivatives thereof; (8) aromatic modified alicyclic petroleum hydrocarbon resins and the hydrogenated
derivatives thereof; and (9) alicyclic petroleum hydrocarbon resins and the hydrogenated derivatives thereof. The pre-
ferred primary tackifying resins for use in the practice of this invention are represented by sub-paragraphs (8) and (9)
when the hot-melt adhesive is formulated using an SIS block copolymer and sub-paragraphs (2), (3), and (8), when
the hot-melt adhesive is formulated using an SBS block copolymer.
[0036] Suitable secondary tackifying resins are those named species wherein the resin is a liquid at ambient tem-
perature.

PLASTICIZER OIL

[0037] Various plasticizing oils are useful in the practice of this invention. The plasticizing oil can be used in place
of or in combination with the secondary tackifier to reduce viscosity and improve tack properties. Plasticizing oils which
have been found useful include olefin oligomers and low molecular weight polymers as well as vegetable and animal
oil and their derivatives. The petroleum derived oils which may be employed are relatively high boiling materials con-
taining only a minor proportion of aromatic hydrocarbons (preferably less than 30% and, more particularly, less that
15% by weight of the oil). Alternately, the oil may be totally nonaromatic. The oilgomers may be polypropylenes, poly-
butenes, hydrogenated polyisoprene, hydrogenated polybutadiene, polypiperylene and copolymers of piperylene and
isoprene, or the like having average molecular weights between 350 and 10,000. Vegetable and animal oils include
glyceryl esters of the usual fatty acids and polymerization products thereof.
[0038] The stabilizer, or antioxidant, used in accordance with the practice of this invention includes high molecular
weight hindered phenols and multifunctional phenols such as sulfur and phosphorous-containing phenols. Hindered
phenols are well known to those skilled in the art and may be characterized as phenolic hydroxyl group thereof. In
particular, tertiary butyl groups generally are substituted onto the benzene ring in at least one of the ortho positions
relative to the phenolic hydroxy group. The presence of these sterically bulky substituted radicals in the vicinity of the
hydroxyl group serves to retard its stretching frequency and correspondingly, its reactivity; this steric hindrance thus
providing the phenolic compound with its stabilizing properties. Representative hindered phenols include: 1,3,5-trime-
thyl 2,4,b-tris (3,5-di-ter-butyl-4-hydroxybenzyl) benzene; pentae-rythrityl tetrakis-3 (3,5-di-tertbutyl-4-hydroxyphenyl)
proprionate; n-octadecyl-3, 3,5-di-tert-butyl-4-hydroxy-phenyl)-propionate; 4,4'-methylenbis (2,6-ten-butyl-phenol);
4,4'-thiobis (6-tert-butyl-o-cresol); 2,6-di-tert-butylphenol; 6-(4-hydroxyphenoxy)-2,4-bis(n-octyl-thi-0)-1,3,5 triazine:
di-n-octadecyl 3,5-di-tert-butyl-4-hydroxybenzylphosphonate; 2-(n-octylthio) ethyl 3,5-di-tert-butyl-4-hydroxy-ben-
zoate; and sorbitol [hex 3-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionate.]
[0039] The hot melt adhesive composition is prepared for use by blending the A-B-A block copolymer with the primary
tackifying resin, the secondary tackifying resin or plasticizing oil, and stabilizer, in any order or sequence, or these
materials can be added together simultaneously to form the adhesive composition. In commercial practice it would be
expected that the primary tackifying resin and copolymer, with-or without the simultaneous addition of the secondary
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tackifying resin or plasticizing oil, and stabilizer, would be blended together at sufficiently elevated temperature to form
a fluid melt. For example, the copolymer can be blended with the solid compatible primary tackifying. resin at temper-
atures ranging from 110°C. to 200°C., preferably at from 130°C. to 180°C. to form a fluid melt. The secondary liquid
tackifying resin, or plasticizing oil, and stabilizer, can then be added to the melt. Alternatively, the fluid melt can be
prepared with all components of the adhesive composition present ab initio.
[0040] In one embodiment of the preparation of the hot-melt adhesive as described above, adhesive of formulations
were prepared in a sigma-blade hot-melt compounding batch mixer, the linear block copolymer was pre-mixed with
the plasticizer oil at a level of 33 wt% oil, either by the technique of dry-blending, melt-compounding, or by solvent-
blending in cyclohexane followed by vacuum devolatilization, in order to produce an oiled block copolymer. The hot-
melt adhesive formulation consisted in general of the following:

[0041] In a preferred embodiment, after correcting for the oil content of the oiled block copolymer, the above formu-
lation would contain the following wt % of the major ingredients: block copolymer/tackifier/oil = 11%/64%/25%. The
melt mixer was then preheated to a temperature of 171°C (340 degrees fahrenheit). One-half of the tackifier resin and
all of the Irganox 1010 was added, and this was allowed to mix for two minutes. All of the pre-oiled block copolymer
was then added and mixing continued for 4.5 hrs. The remainder of the tackifier resin was added and mixing continued
for an additional one hour. The oil was then added in 1/3 increments with 30 minutes of mixing following each addition.
The polymer characterization and adhesive testing procedures have been described in U.S. Patent Nos. 5,266,314
and 5,292,819.
[0042] In testing the adhesive tensile of the hot-melt adhesive formulation, a 0.157 cm (0.062 inch) thick slab of the
HMA was compression molded in a chase between two sheets of release-coated paper, in a press at a temperature
of 130°C. The molded slab of HMA was removed from the chase and excess paper and adhesive were removed. The
samples were then conditioned under ASTM conditions (23+/-2 degrees C, 50+/-5% relative humidity) for 24 hours
prior to testing. The tensile testing was conducted in accordance with ASTM D-412. Tensile dog bones were die-cut
from the molded sheet, and then tested on a tensile tester using a gauge length of 2.54 cm (1 inch) and a cross-head
speed of 30 cm/min (12 inches/min). The ultimate tensile was calculated as the average measured on four different
dog bones.
[0043] In Table 1, the results shown for Comparative Examples 7 & 8, contribute and establish an acceptable range
for HMA performance as defined by the known prior art. Comparative Example 7 shows the results of a very high
molecular weight radial (SB)n formulated at low rubber levels (11 wt%), similar to those levels as outlined in U.S. Patent
No. 5,037,411, granted to H. B. Fuller. Comparative Example 8, which is based on a higher rubber formulation (20
wt%) is representative of the results obtained for formulations like those as described in U.S. Patent No. 4,526,577.
[0044] The results, as shown in Table 1, indicate that the very high molecular weight linear SBS of this invention, as
seen in Examples 1 and 2, exhibit SAFT (shear adhesive failure temperature), peel, and HMA tensile properties that
are equivalent or better than those of the prior art examples recited in Comparative Examples 7 & 8 in Table 1. In
addition, it should be noted that the adhesive viscosities for Examples 1 and 2 are equivalent or lower than Comparative
Examples 7 & 8 in Table 1. Lower viscosities allow for ease in application at low temperatures.
[0045] It is also apparent that the results for Comparative Examples 4 & 6 are not acceptable. Each of these examples
show very low SAFT, and Comparative Examples 4 & 6 also have very low adhesive tensile. These two SBS utilized
are well below the molecular weight range defined by this invention. This explains their inferior performance. These
low molecular SBS types will only produce acceptable HMA performance in higher rubber formulations in the amount
of 15-35 wt % as taught in U.S. Patent No. 4,526,577.
[0046] It is also apparent that Example 3 has inferior performance when compared to Examples 1 & 2 in Table 1.
The linear coupled SBS used in Example 3 has sufficiently high molecular weight of 125,000, however, it also contains
21.3 wt % residual uncoupled diblock. The residual diblock is responsible for the lower SAFT and HMA tensile values.
This demonstrates that low diblock SBS polymers produced by a sequential polymerization process produce superior
results in the formulations of this invention.
[0047] In the high molecular weight linear SIS, Examples 9, 10, 11, and 12 SAFT and HMA tensile performance
increase with increased molecular weight and each of these exhibits performance equivalent to or better than that of
Comparative Examples 7 and 8. Example 13, which is high molecular weight linear coupled SIS, illustrates the detri-

wt, (g)

Oiled rubber (33 wt % oil) 107.4
ECR 179A Tackifier resin (EXXON Chemical) 432
Tufflo® 6056 Oil (Lyondell Petroleum) 132.6
Irganox® 1010 Stabilizer (Ciba-Geigy) 1.5
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mental effect of residual uncoupled diblock.
[0048] Comparative Example 14 is too low in molecular weight and therefore is deficient in performance (SAFT).
This polymer would only have acceptable performance in a formulation containing greater than 15% rubber.
[0049] Comparative Example 15 has sufficiently high molecular weight (MW), but due to its low styrene content and
the resulting low polystyrene block MW, it exhibits very low SAFT and HMA tensile.

Example 1

[0050] To a 19 litre (5-gallon) stirred reactor under a nitrogen atmosphere were added 12.3 kg of cyclohexane solvent
and 106.3 g of a 0.125 M solution of sec-butyl lithium in cyclohexane. The temperature of the reactor was brought to
76° C and 301.4 g of styrene monomer was added. Polymerization of the styrene was allowed to continue for 36 min.
The reaction mixture was cooled to 62° C and 1406.4 g of butadiene monomer was added. The butadiene was allowed
to polymerize for 45 minutes, during which the reaction temperature reached a maximum of 91.2° C. At the end of the
45 minutes, an additional 301.4 g of styrene monomer was added. The reaction was allowed to continue for another
30 minutes before the reaction was terminated by the addition of an excess of isopropanol to the polymer solution.
Following the addition of an antioxidant package consisting of a hindered phenol and tris-nonylphenylphosphite (TNPP),
the polymer was recovered from solution by devolatilization in a vacuum oven under nitrogen at 100°C for 3 hrs. The
resulting sequentially polymerized linear SBS polymer had a styrene content of 31.1 wt % and a molecular weight
(corrected for composition) of 124,700. There was no detectable amount of SB diblock (styrene butadiene diblock).

Example 2

[0051] This combination was prepared according to the same general procedure outlined in Example 1, with the
exception of slightly different weights of sec-butyl lithium and styrene and butadiene monomers. The resulting sequen-
tially polymerized linear SBS had a styrene content of 31.0 wt % and a molecular weight (corrected for composition)
of 117,770. There was no detectable amount of SB diblock.

Example 3

[0052] To a 19 litre (5-gallon) stirred reactor under a nitrogen atmosphere were added 12.3 kg of cyclohexane solvent
and 299.4 g of a 0.125 M solution of sec-butyl lithium in cydohexane. The temperature of the reactor was brought to
75°C and 589.7 g of styrene monomer was added. Polymerization of the styrene was allowed to continue for 45 min.
The reaction mixture was cooled to 59°C and 1409.4 g of butadiene monomer was added. The butadiene was allowed
to polymerize for 65 minutes, during which the reaction temperature reached a maximum of 107°C. At the end of the
65 minutes, the temperature had dropped to 50°C and 43.3 g of a 1.065 M solution of dibromoethane coupling agent
in cyclohexane was added to the reactor. The coupling reaction was allowed to continue for 40 minutes before being
terminated by the addition of an excess of isopropanol to the polymer solution. Following the addition of an antioxidant
package consisting of a hindered phenol and tris-nonylphenylphosphite (TNPP), the polymer was recovered from so-
lution by devolatilization in a vacuum under nitrogen at 100°C for 3 hrs. The resulting coupled linear SBS polymer had
a styrene content of 31.1 wt % and a molecular weight (corrected for composition) of 124,700. The product also con-
tained 21.3 wt % of residual uncoupled SB diblock.

Comparative Examples 4 & 5

[0053] Comparative Examples 4 & 5 are sequentially polymerized linear SBS polymers that are commercially avail-
able from DEXCO Polymers. Their properties are described in Table 1. These SBS polymers are representative of the
types employed in the formulations described in U.S. Patent NO. 4,526,577.

Comparative Examples 6 & 8

[0054] Comparative Examples 6 & 8 are a linear multiblock (tapered) SBS polymer which is commercially available
from Firestone. This product is the principal example employed in the formulations described in U.S. Patent No.
4,526,577. In example 6, this polymer was formulated at 11 wt % rubber, while in example 8 it was formulated at 20
wt % rubber.

Comparative Example 7

[0055] Comparative Example 7 is a high molecular weight radial (SB)n polymer representative of the type employed
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in the formulations described in U.S. Patent No. 5,037,411.

Example 9

[0056] To a 19 litre (5-gallon) stirred reactor under a nitrogen atmosphere were added 12.4 kg of cyclohexane solvent
and 144.6 g of a 0.125 M solution of sec-butyl lithium in cyclohexane. The temperature of the reactor was brought to
79°C and 298.5 g of styrene monomer was added. Polymerization of the styrene was allowed to continue for 60 min.
The reaction mixture was cooled to 61°C and 1426.9 g of isoprene monomer was added. The isoprene was allowed
to polymerize for 55 minutes, during which the reaction temperature reached a maximum of 98°C. At the end of the
55 minutes, an additional 298.5 g of styrene monomer was added. The reaction was allowed to continue for another
30 minutes before the reaction was terminated by the addition of an excess of isopropanol to the polymer solution.
Following the addition of an antioxidant package consisting of a hindered phenol and tris-nonylphenylphosphite (TNPP),
the polymer was recovered from solution by devolatilization in a vacuum over under nitrogen at 100°C for 3 hrs. The
resulting sequentially polymerized linear SIS polymer had a styrene content of 30.8 wt % and a molecular weight
(corrected for composition) of 120,000. There was no detectable amount of SI diblock.

Examples 10, 11, 12

[0057] Examples 10-12 were prepared according to the same general procedure outlined in Example 9, with the
exception of slightly different weights of sec-butyl lithium and styrene and isoprene monomers. The resulting sequen-
tially polymerized linear SIS polymers had styrene contents and molecular weights as described in Table 1.

Example 13

[0058] To a 19 litre (5-gallon) stirred reactor under a nitrogen atmosphere were added 12.4 kg of cyclohexane solvent
and 244.2 g of a 0.125 M solution of sec-butyl lithium in cyclohexane. The temperature of the reactor was brought to
75°C and 597.1 g of styrene monomer was added. Polymerization of the styrene was allowed to continue for 50 min.
The reaction mixture was cooled to 59°C and 1427.0 g of isoprene monomer was added. The isoprene was allowed
to polymerize for 80 minutes, during which the reaction temperature reached a maximum of 92.8°C. At the end of the
80 minutes, the temperature had dropped to 50°C and 37.7 g of a 1.065 M solution of dibromoethane coupling agent
in cyclohexane was added to the reactor. The coupling reaction was allowed to continue for 40 minutes before being
terminated by the addition of an excess of isopropanol to the polymer solution. Following the addition of an antioxidant
package consisting of a hindered phenol and tris-nonylphenylphosphite (TNPP), the polymer was recovered from so-
lution by devolatilization in a vacuum oven under nitrogen at 100°C for 3 hrs. The resulting coupled linear SIS polymer
had a styrene content of 30.2 wt % and a molecular weight (corrected for composition) of 149,240. The product also
contained 17.6 wt % of residual uncoupled SI diblock.

Comparative Example 14

[0059] Comparative Example 14 is a sequentially polymerized linear SIS polymer that is commercially available from
DEXCO Polymers. The properties are described in Table 1. This SIS polymer is representative of the types employed
in the formulations described in U.S. Patent Nos. 5,143,968 and 5,149,741.

Comparative Example 15

[0060] Comparative Example 15 is a linear coupled SIS product that is commercially available from Shell Chemical.
[0061] Because many varying and different embodiments may be made within the scope of the inventive concept
herein taught, and because many modifications may be made in the embodiments herein detailed in accordance with
the descriptive requirement of the law, it is to be understood that the details herein are to be interpreted as illustrative
and not in a limiting sense.

Claims

1. A hot-melt adhesive composition suitable for disposable goods, the hot melt construction adhesive comprising:

a) 5 percent to 15 percent based on the weight of the hot melt adhesive composition, of a linear A-B-A block
copolymer wherein the B component is polyisoprene, the A component is polystyrene, the average peak mo-
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lecular weight measured by GPC and corrected for the composition of the polymer, of a polystyrene block is
a minimum of 18,000, the overall average peak molecular weight corrected for the composition of the polymer,
of the linear block copolymer ranges from 120,000 to 200,000, and wherein the A component is present in an
amount of 25 parts to 35 parts per 100 parts by weight of the block copolymer;
b) from 45 percent to 85 percent of a compatible solid tackifying resin, based on the weight of the hot melt
composition; and
c) from 0 percent to 35 percent of a plasticizing oil or liquid tackifying resin, based upon the weight of the hot
melt adhesive.

2. The hot-melt adhesive composition of claim 1 wherein the linear A-B-A block copolymer is 8 percent to 13 percent
based on the weight of the hot-melt adhesive.

3. The hot-melt adhesive composition of claim 1 wherein the average molecular weight, corrected for the composition
of the polymer, of a polystyrene block ranges from 18,000 to 22,000.

4. The hot-melt adhesive composition of claim 1 wherein the average molecular weight, corrected for the composition
of the polymer, of the linear A-B-A block copolymer ranges from 125,000 to 150,000.

5. The hot-melt adhesive composition of claim 1 wherein the A component is present in an amount of 28 to 32 parts
per 100 by weight of the A-B-A block copolymer.

6. The hot-melt adhesive of claim 1 wherein the A-B-A block copolymer contains less than 5% residual A-B diblock.

7. The hot-melt adhesive of claim 1 wherein the A-B-A block copolymer is produced in a coupling process with the
coupling efficiency greater than 95%.

8. The hot-melt adhesive of claim 1 wherein the A-B-A block copolymer is sequentially polymerized resulting in a
residual A-B diblock level of less than 2 percent.

9. A hot-melt adhesive composition suitable for disposable goods, the hot melt construction adhesive comprising:

a) 5 percent to 15 percent based on the weight of the hot melt adhesive composition, of a linear A-B-A block
copolymer wherein the B-component is polybutadiene, the A component is polystyrene, the average peak
molecular weight measured by GPC and corrected for the composition of the polymer, of a polystyrene block
is a minimum of 18,000, the overall average peak molecular weight, corrected for the composition of the pol-
ymer, of the linear block copolymer ranges from 100,000 to 180,000, and wherein the A component is present
in an amount of 25 parts to 35 parts per 100 parts by weight of the block copolymer;
b) from 45 percent to 85 percent of a compatible solid tackifying resin, based on the weight of the hot melt
composition; and
c) from 0 percent to 35 percent of a plasticizing oil or liquid tackifying resin, based upon the weight of the hot
melt adhesive.

10. The hot-melt adhesive of claim 9 wherein the linear A-B-A block copolymer is 8 percent to 13 percent, based on
the weight of the hot melt adhesive.

11. The hot-melt adhesive composition of claim 9 wherein the average molecular weight, corrected for the composition
of the polymer, of a polystyrene block ranges from 18,000 to 22,000.

12. The hot-melt adhesive composition of claim 9 wherein the average molecular weight, corrected for the composition
of the polymer, of the linear A-B-A block copolymer ranges from 110,000 to 140,000.

13. The hot-melt adhesive composition of claim 9 wherein the A component is present in an amount of 28 to 32 parts
per 100 by weight of the block copolymer.

14. The hot-melt adhesive composition of claim 9 wherein the A-B-A block copolymer contains less than 5% residual
A-B diblock.

15. The hot-melt adhesive composition of claim 9 wherein the A-B-A block copolymer is produced in a coupling process
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with the coupling efficiency greater than 95%.

16. The hot-melt adhesive of claim 9 wherein the A-B-A block copolymer is sequentially polymerized resulting in a
residual A-B diblock level of less than 2 percent.

17. A disposable article comprising at least one polyethylene or polypropylene substrate bonded to at least one tissue,
nonwoven, polyethylene, polypropylene, elastic, polyolefin, or foam substrate using a hot melt adhesive compo-
sition comprising:

a) 5 percent to 15 percent based on the weight of the hot melt adhesive composition, of a linear A-B-A block
copolymer, the A component is polystyrene, and is present in an amount of 25 parts to 35 parts per 100 parts
by weight of the block copolymer, the average peak molecular weight measured by GPC and corrected for
the composition of the polymer, of a polystyrene block is a minimum of 18,000, wherein the B component is
i) polyisoprene, and the overall average peak molecular weight, corrected for the composition of the polymer,
of the linear block copolymer ranges from 120,000 to 200,000, or the B component is ii) polybutadiene, and
the overall average peak molecular weight, corrected for the composition of the polymer, of the linear block
copolymer ranges from 100,000 to 180,000;
b) from 45 percent to 85 percent of a compatible solid tackifying resin, based on the weight of the hot melt
composition; and
c) from 0 percent to 35 percent of a plasticizing oil or liquid tackifying resin, based upon the weight of the hot
melt adhesive.

18. The disposable article of claim 17 wherein the A-B-A block copolymer is sequentially polymerized resulting in a
residual A-B diblock level of less than 2 percent.

19. The disposable article of claim 17 wherein the A-B-A block copolymer contains less than 5% residual diblock.

20. The disposable article of claim 17 wherein the A-B-A block copolymer is produced in a coupling process with the
coupling efficiency greater than 95%.

Patentansprüche

1. Schmelzklebstoffzusammensetzung, geeignet für Einwegartikel, wobei der Schmelzkonstruktionsklebstoff auf-
weist:

a) 5% bis 15 Gew.% bezogen auf das Gewicht der Schmelzklebstoffzusammensetzung eines lineares
A-B-A-Blockcopolymer, worin die B-Komponente Polyisopren ist, die A-Komponente Polystyrol ist, das mitt-
lere, mit Hilfe der GPC gemessene Peak-Molekulargewicht und korrigiert auf die Zusammensetzung des Po-
lymers eines Polystyrol-Blockes hat ein Minimum von 18.000, das mittlere Peak-Gesamtmolekulargewicht,
korrigiert auf die Zusammensetzung des Polymers des linearen Blockcopolymers liegt im Bereich von 120.000
bis 200.000 und wobei die A-Komponente in einer Menge von 25 Teilen bis 35 Teilen pro 100 Gewichtsteile
des Blockcopolymers vorliegt;
b) 45% bis 85 Gew.% bezogen auf das Gewicht der Schmelzzusammensetzung eines kompatiblen, festen,
klebrig machenden Harzes; und
c) 0% bis 35 Gew.% bezogen auf das Gewicht des Schmelzklebstoffes eines Weichmacheröls oder eines
flüssigen, klebrig machenden Harzes.

2. Schmelzklebstoffzusammensetzung nach Anspruch 1, bei welcher das lineare A-B-A-Block-Copolymer 8% bis 13
Gew.% bezogen auf das Gewicht des Schmelzklebstoffes ausmacht.

3. Schmelzklebstoffzusammensetzung nach Anspruch 1, bei welcher das mittlere Molekulargewicht korrigiert auf die
Zusammensetzung des Polymers eines Polystyrol-Blockes im Bereich von 18.000 bis 22.000 liegt.

4. Schmelzklebstoffzusammensetzung nach Anspruch 1, bei welcher das mittlere Molekulargewicht korrigiert auf die
Zusammensetzung des Polymers des linearen A-B-A-Blockcopolymers im Bereich,von 125.000 bis 150.000 liegt.

5. Schmelzklebstoffzusammensetzung nach Anspruch 1, bei welcher die A-Komponente in einer Menge von 28 bis



EP 0 900 258 B1

5

10

15

20

25

30

35

40

45

50

55

12

32 Teilen pro 100 Gewichtsteile des A-B-A-Blockcopolymers vorliegt.

6. Schmelzklebstoff nach Anspruch 1, bei welchem das A-B-A-Blockcopolymer weniger als 5% Rest-A-B-Diblock
enthält.

7. Schmelzklebstoff nach Anspruch 1, bei welchem das A-B-A-Blockcopolymer in einem Kupplungsprozess mit einem
Kupplungswirkungsgrad größer als 95% erzeugt wird.

8. Schmelzklebstoff nach Anspruch 1, bei welchem das A-B-A-Blockcopolymer sequentiell polymerisiert ist und zu
einer Rest-A-B-Diblockmenge von weniger als 2% führt.

9. Schmelzklebstoffzusammensetzung, geeignet für Einwegartikel, wobei der Schmelzkonstruktionsklebstoff auf-
weist:

a) 5% bis 15 Gew.% bezogen auf das Gewicht der Schmelzklebstoffzusammensetzung eines lineares
A-B-A-Blockcopolymer, worin die B-Komponente Polybutadien ist, die A-Komponente ist Polystyrol, das mitt-
lere, mit Hilfe der GPC gemessene Peak-Molekulargewicht und korrigiert auf die Zusammensetzung des Po-
lymers eines Polystyrol-Blockes hat ein Minimum von 18.000, das mittlere Peak-Gesamtmolekulargewicht,
korrigiert auf die Zusammensetzung des Polymers des linearen Blockcopolymers liegt im Bereich von 100.000
bis 180.000 und wobei die Komponente A in einer Menge von 25 Teilen bis 35 Teilen pro 100 Gewichtsteile
des Blockcopolymers vorliegt;
b) 45% bis 85 Gew.% bezogen auf das Gewicht der Schmelzzusammensetzung eines kompatiblen, festen,
klebrig machenden Harzes; und
c) 0% bis 35 Gew.% bezogen auf das Gewicht des Schmelzklebtoffes eines Weichmacheröls oder eines flüs-
sigen, klebrig machenden Harzes.

10. Schmelzklebstoff nach Anspruch 9, bei welchem das lineare A-B-A-Block-Copolymer 8% bis 13 Gew.% bezogen
auf das Gewicht des Schmelzklebstoffes ausmacht.

11. Schmelzklebstoffzusammensetzung nach Anspruch 9, bei welchem das mittlere Molekulargewicht korrigiert auf
die Zusammensetzung des Polymers eines Polystyrol-Blockes im Bereich von 18.000 bis 22.000 liegt.

12. Schmelzklebstoffzusammensetzung nach Anspruch 9, bei welchem das mittlere Molekulargewicht korrigiert auf
die Zusammensetzung des Polymers des linearen A-B-A-Blockcopolymers im Bereich von 110.000 bis 140.000
liegt.

13. Schmelzklebstoffzusammensetzung nach Anspruch 9, bei welcher die A-Komponente in einer Menge von 28 bis
32 Teilen pro 100 Gewichtsteile des Blockcopolymers vorliegt.

14. Schmelzklebstoffzusammensetzung nach Anspruch 9, bei welcher das A-B-A-Blockcopolymer weniger als 5%
Rest-A-B-Diblock enthält.

15. Schmelzklebstoffzusammensetzung nach Anspruch 9, bei welcher das A-B-A-Blockcopolymer erzeugt wird in ei-
nem Kupplungsprozess mit einem Kupplungswirkungsgrad größer als 95%.

16. Schmelzklebstoff nach Anspruch 9, bei welchem das A-B-A-Blockcopolymer sequentiell polymerisiert ist und zu
einer Rest-A-B-Diblockmenge von weniger als 2% führt.

17. Einwegartikel, aufweisend mindestens ein Polyethylen- oder Polypropylen-Substrat, das an mindestens einem
Gewebe-, Vliesmaterial-, Polyethylen-, Polypropylen-, Elastomer-, Polyolefin- oder Schaumstoffsubstrat unter Ver-
wendung einer Schmelzklebstoffzusammensetzung gebunden ist, die aufweist:

a) 5% bis 15 Gew.% bezogen auf das Gewicht der Schmelzklebstoffzusammensetzung eines lineares
A-B-A-Blockcopolymer, wobei die A-Komponente Polystyrol ist und in einer Menge von 25 Teilen bis 35 Teilen
pro 100 Gewichtsteilen des Block-Copolymers vorliegt, wobei das mittlere Peak-Molekulargewicht gemessen
wird mit Hilfe der GPC und korrigiert auf die Zusammensetzung des Polymers eines Polystyrol-Blockes ein
Minimum von 18.000 hat, worin die B-Komponente i) Polyisopren ist und das mittlere Peak-Gesamtmoleku-
largewicht korrigiert auf die Zusammensetzung des Polymers des linearen Blockcopolymers im Bereich von
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120.000 bis 200,000 liegt, oder die B-Komponente ii) Polybutadien ist und das mittlere Peak-Gesamtmoleku-
largewicht korrigiert auf die Zusammensetzung des Polymers des linearen Blockcopolymers im Bereich von
100.000 bis 180.000 liegt;
b) 45% bis 85 Gew.% eines kompatiblen, festen, klebrig machenden Harzes bezogen auf das Gewicht der
Schmelzzusammensetzung; und
c) 0% bis 35 Gew.% eines Weichmacheröls oder eines flüssigen, klebrig machenden Harzes bezogen auf das
Gewicht des Schmelzklebstoffes.

18. Einwegartikel nach Anspruch 17, bei welchem das A-B-A-Blockcopolymer sequentiell polymerisiert ist und zu einer
Rest-A-B-Diblockmenge von weniger als 2% führt.

19. Einwegartikel nach Anspruch 17, bei welchem das A-B-A-Blockcopolymer weniger als 5% Rest-Diblock enthält.

20. Einwegartikel nach Anspruch 17, bei welchem das A-B-A-Blockcopolymer erzeugt wird in einem Kupplungspro-
zess mit einem Kupplungswirkungsgrad größer als 95%.

Revendications

1. Composition d'adhésif thermofusible approprié pour des articles jetables, l'adhésif de configuration thermofusible
comprenant:

a) de 5 pour-cent à 15 pour-cent, sur la base du poids de la composition d'adhésif thermofusible, d'un copo-
lymère bloc A-B-A linéaire, dans lequel le composant B est un polyisoprène, le composant A est un polystyrène,
le poids moléculaire de pic moyen, mesuré par GPC et corrigé sur la composition du polymère, d'un bloc de
polystyrène est un minimum de 18.000, le poids moléculaire de pic moyen global, corrigé sur la composition
du polymère, du copolymère bloc linéaire varie de 120.000 à 200.000, et dans lequel le composant A est
présent dans une quantité de 25 parties à 35 parties pour 100 parties en poids du copolymère bloc;

b) de 45 pour-cent à 85 pour-cent d'une résine collante solide compatible, sur la base du poids de la compo-
sition thermofusible; et

c) de 0 pour-cent à 35 pour-cent d'une huile plastifiante ou d'une résine collante liquide, sur la base du poids
de l'adhésif thermofusible.

2. Composition d'adhésif thermofusible suivant la revendication 1, dans laquelle le copolymère bloc A-B-A linéaire
est de 8 pour-cent à 13 pour-cent, sur la base du poids de l'adhésif thermofusible.

3. Composition d'adhésif thermofusible suivant la revendication 1, dans laquelle le poids moléculaire moyen, corrigé
sur la composition du polymère, d'un bloc de polystyrène varie de 18.000 à 22.000.

4. Composition d'adhésif thermofusible suivant la revendication 1, dans laquelle le poids moléculaire moyen, corrigé
sur la composition du polymère, d'un copolymère bloc A-B-A linéaire varie de 125.000 à 150.000.

5. Composition d'adhésif thermofusible suivant la revendication 1, dans laquelle le composant A est présent dans
une quantité de 28 à 32 parties pour 100 parties en poids du copolymère bloc A-B-A.

6. Adhésif thermofusible suivant la revendication 1, dans lequel le copolymère bloc A-B-A contient moins de 5% de
dibloc A-B résiduel.

7. Adhésif thermofusible suivant la revendication 1, dans lequel le copolymère bloc A-B-A est produit dans un procédé
de couplage avec un rendement de couplage supérieur à 95%.

8. Adhésif thermofusible suivant la revendication 1, dans lequel le copolymère bloc A-B-A est polymérisé séquen-
tiellement conduisant à un niveau de dibloc A-B résiduel inférieur à 2 pour-cent.

9. Composition d'adhésif thermofusible approprié pour des articles jetables, l'adhésif de configuration thermofusible
comprenant:
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a) de 5 pour-cent à 15 pour-cent, sur la base du poids de la composition d'adhésif thermofusible, d'un copo-
lymère bloc A-B-A linéaire, dans lequel le composant B est un polybutadiène, le composant A est un polys-
tyrène, le poids moléculaire de pic moyen, mesuré par GPC et corrigé sur la composition du polymère, d'un
bloc de polystyrène est un minimum de 18.000, le poids moléculaire de pic moyen global, corrigé sur la com-
position du polymère, du copolymère bloc linéaire varie de 100.000 à 180.000, et dans lequel le composant
A est présent dans une quantité de 25 parties à 35 parties pour 100 parties en poids du copolymère bloc;
b) de 45 pour-cent à 85 pour-cent d'une résine collante solide compatible, sur la base du poids de la compo-
sition thermofusible; et
c) de 0 pour-cent à 35 pour-cent d'une huile plastifiante ou d'une résine collante liquide, sur la base du poids
de l'adhésif thermofusible.

10. Adhésif thermofusible suivant la revendication 9, dans lequel le copolymère bloc A-B-A linéaire est de 8 pour-cent
à 13 pour-cent, sur la base du poids de l'adhésif thermofusible.

11. Composition d'adhésif thermofusible suivant la revendication 9, dans laquelle le poids moléculaire moyen, corrigé
sur la composition du polymère, d'un bloc de polystyrène varie de 18.000 à 22.000.

12. Composition d'adhésif thermofusible suivant la revendication 9, dans laquelle le poids moléculaire moyen, corrigé
sur la composition du polymère, d'un copolymère bloc A-B-A linéaire varie de 110.000 à 140.000.

13. Composition d'adhésif thermofusible suivant la revendication 9, dans laquelle le composant A est présent dans
une quantité de 28 à 32 parties pour 100 parties en poids du copolymère bloc.

14. Composition d'adhésif thermofusible suivant la revendication 9, dans laquelle le copolymère bloc A-B-A contient
moins de 5% de dibloc A-B résiduel.

15. Composition d'adhésif thermofusible suivant la revendication 9, dans laquelle le copolymère bloc A-B-A est produit
dans un procédé de couplage avec un rendement de couplage supérieur à 95%.

16. Adhésif thermofusible suivant la revendication 9, dans lequel le copolymère bloc A-B-A est polymérisé séquen-
tiellement conduisant à un niveau de dibloc A-B résiduel inférieur à 2 pour-cent.

17. Article jetable comprenant au moins un substrat de polyéthylène ou de polypropylène collé à au moins un substrat
de tissu, de non tissé, de polyéthylène, de polypropylène, élastique, de polyoléfine ou de mousse en utilisant une
composition d'adhésif thermofusible comprenant:

a) de 5 pour-cent à 15 pour-cent, sur la base du poids de la composition d'adhésif thermofusible, d'un copo-
lymère bloc A-B-A linéaire, le composant A est un polystyrène et il est présent dans une quantité de 25 parties
à 35 parties pour 100 parties en poids du copolymère bloc, le poids moléculaire de pic moyen, mesuré par
GPC et corrigé sur la composition du polymère, d'un bloc de polystyrène est un minimum de 18.000, dans
lequel le composant B est i) un polyisoprène et le poids moléculaire de pic moyen global, corrigé sur la com-
position du polymère, du copolymère bloc linéaire varie de 120.000 à 200.000, ou le composant B est ii) un
polybutadiène et le poids moléculaire de pic moyen global, corrigé sur la composition du polymère, du copo-
lymère bloc linéaire varie de 100.000 à 180.000;

b) de 45 pour-cent à 85 pour-cent d'une résine collante solide compatible, sur la base du poids de la compo-
sition thermofusible; et

c) de 0 pour-cent à 35 pour-cent d'une huile plastifiante ou d'une résine collante liquide, sur la base du poids
de l'adhésif thermofusible.

18. Article jetable suivant la revendication 17, dans lequel le copolymère bloc A-B-A est polymérisé séquentiellement
conduisant à un niveau de dibloc A-B résiduel inférieur à 2 pour-cent.

19. Article jetable suivant la revendication 17, dans lequel le copolymère bloc A-B-A contient moins de 5% de dibloc
résiduel.

20. Article jetable suivant la revendication 17, dans lequel le copolymère bloc A-B-A est produit dans un procédé de
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couplage avec un rendement de couplage supérieur à 95%.
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